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Prefix-matching reads (PPM) . The median fold-change of the respective target mRNA-set is reported in red. For miR-184 targets, a median 1.3-fold increase in target mRNA levels was detected upon depletion of CG1091. For miR-980, a miRNA that likewise decreased in abundance upon Tailor-depletiona, albeit to a lesser extent compared to miR-184, a median 1.1-fold increase in target mRNAs was observed upon depletion of Tailor. Finally, target mRNAs of miR-1003, a mirtron that increased in abundance upon depletion of Tailor decreased in median abundance by 0.95-fold upon depletion of Tailor.
(I) Fold-change of individual, predicted target-mRNAs for miR-184 (top; 14 out of 23 target mRNAs with statistically significant increase), miR-980 (middle; 13 out of 30 targets with statistically significant increase and only three with significant decrease) and miR-1003 (bottom; five out of 18 targets with statistically significant decrease and only three with increase) upon depletion of CG1091/Tailor by CRISPR/Cas9-genome editing in Drosophila S2 cells compared to untreated cells. Mean fold-change ±SD is reported. Adjusted p-values (according to Benjamini-Hochberg's procedure) are shown. (C and F) Pre-miR-184 or pre-bantam containing a 2nt 3ʹ′ overhang is diced at significantly higher rates compared to alternative 3ʹ′ ends (p-value determined by Student's t-test). Dicing rates were determined by burst kinetics in three experimental replicates and reported as mean ±SD. 
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GGGA-3-6.21 Nt identity at pre-miRNA 3´ end (genome-matching reads) C   Table S1 . List of pre-miRNAs recovered by high-throughput sequencing of 40-100 nt RNAs from Drosophila S2 cells, without evidence for abundant expression (>100 ppm) in 18-30 nt small RNA libraries. Conservation of pre-miRNAs was described previously (Mohammed et al., 2014) . Related to Figure 5 . 
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Supplemental Experimental Procedures
Fly stocks
Generation of CG1091 (FBgn0037470) mutant flies by CRISPR/Cas9 genome engineering was performed as described (Gokcezade et al., 2014) . Briefly, isogenised w 1118 embryos were injected with the plasmid pDCC6 (Addgene) containing a gRNA sequence (Table S2 ) targeting the second exon of the CG1091 locus. Hatched flies were crossed to balancer flies on the third chromosome and F1 resulting males were screened for frameshift mutations by PCR amplification of the targeted CG1091 locus using the primers CG1091-fwd and CG1091-rev (Table S2 ) followed by sanger sequencing (see Fig. S2A ). Depletion of CG1091 protein was confirmed by Western blotting (see Fig. 2E ). Progeny resulting from two distinct injected embryos carrying a 7nt deletion were used for further experiments. Flies between 0-5 days old were used for experiments and w 1118 flies were used as the wild type control.
Fertility assays
Male fertility was assayed by crossing single 2-day-old males of the indicated genotype with five 3-to-4-day-old wild-type (w 1118 ) virgin females, allowing them to mate for a 48h period in fresh vials. Subsequently, the male was removed, the inseminated females were transferred to a fresh vial and flipped to fresh vials every 2-3 days for a period of 7days. Eclosing offspring were counted for 19 days after flipping. For each tested male genotype, 8 independent crosses were performed and quantified.
Female oviposition assays were performed by crossing ten 5-day-old females of each genotype with five 2-day-old wild-type (w 1118 ) males in small fly cages with an apple juice containing a dab of fresh yeast and allowed to mate for a 48h period. Subsequently, the apple juice plate was replaced and collected after a 6h
period. The number of eggs laid per female in this 6h-period were counted and reported as average fecundity (number of eggs/female). Plates were incubated at 25°C for another 24h and the number of hatched eggs was counted to determine hatching rates [(number hatched eggs/total laid eggs)*100]. This procedure was repeated for four consecutive days for each cross. All oviposition assays were performed in the same 6h period (9am-3pm) for each of the four consecutive days, and eggs were counted at the same time points for both oviposition and hatching rate determinations. For each tested female genotype, three independent crosses were performed.
Plasmids
Tailor-CDS was PCR-amplified from S2 cell cDNA, cloned by directional TOPO cloning according to manufacturer's instructions (Invitrogen). For expression in S2 cells, Tailor-CDS was subcloned into pAFMW by LR recombination (Invitrogen). A catalytic mutant point mutation was introduced by site-directedmutagenesis using the oligonucleotides CG1091_CM_FWD and CG1091_CM_REV. For oligonucleotides see Table S2 .
For cloning of gRNAs targeting the CG1091/Tailor locus by CRISPR/Cas9 in Drosophila S2 cells, four pairs of gRNA oligos (gRNA-1 to -4; see Table S1 ) were annealed and ligated to BspQI-digested pAc-sgRNA-Cas9 (Bassett et al., 2014) .
Generation of clonal S2 cell lines
For the generation of clonal S2 cell lines, S2 cells were co-transfected with the indicated plasmid and ~1/10 the amount of a plasmid providing resistance to 
RNAi in S2 Cells
Regions targeted by double-stranded RNA were from (Dietzl et al., 2007) . DNA templates for in vitro transcription were amplified from genomic DNA by PCR using primers incorporating the T7 promoter sequence (see Table S2 ). After isopropanol precipitation, PCR products were used as templates for transcription by T7 RNA polymerase. DsRNA products were purified using MEGA clear RNA purification kit (Ambion). S2 cells (2 x 10 6 ) were soaked with 10 µg dsRNA on day 0 for 1 h in ExpressFive SFM medium (Invitrogen) supplemented with 200 mM Glutamine (Invitrogen) in the absence of FBS, followed by the addition of medium containing 10% FBS. Soaking was repeated at day 4 and cells were harvested and processed at day 7.
CRISPR/Cas9 genome editing in Drosophila S2 cells
S2 cells were transfected with a mixture of four pAc-sgRNA-Cas9 plasmids encoding Cas9 and each one sgRNAs targeting a 160 bp region in the second exon of CG1091B (Fig. S3D ). Cells were selected for transgene expression using Puromycine (5µg/ml) for one week. Tailor/CG1091-depletion was determined by Western blot analysis ( Fig. S3F ) and genomic targeting was confirmed by
Surveyor assay (Fig. S3E ). Total RNA was prepared for three independent replicates using Trizol (LifeTechnologies).
Surveyor Assay
Genomic DNA was extracted from ~2 x 10 6 cells using gDNA-prep lysis buffer (100mM Tris pH8, 50mM Nacl, 50mM EDTA, 1% SDS), followed by the amplification of a 531bp region including the CRISPR-targeting sites using the primer 1091 c -fwd and 1091 c -rev using Taq polymerase ( Fig. S3D and Table S2 ).
The PCR product was denatured and re-annealed in a PCR machine (95˚C for 5 min; Ramp to 85˚C [-2˚C/sec]; Ramp to 25˚C [-0.1˚C/sec]) followed by treatment of 0.5µl PCR-product with 5 Units of T7 Endonuclease I (New England Biolabs)
for 20 min at 37˚C. The product was resolved on a 2% agarose gel.
(132mM Tris-HCl pH7.6, 20 mM MgCl 2 , 2 mM DTT, 2 mM ATP, 15% PEG-8000) was added together with 1 µl T4 DNA Ligase (2,000U/ul, NEB). Ligation was performed at 25˚C for 2 h, followed by addition of 1 µl RQ1 RNase-free DNAse (Promega) and incubation for 15 min at 37˚C. Ligation product was gel-purified on an 8% denaturing PAA gel.
Pre-miR-184 and uridylated variants were generated by splint-ligation as described above, using 5ʹ′ 32 P-radiolabeled miR-184-5p, miR-184-loop, miR-184-3p or miR-184-3p-U and miR-184-DNA-splint oligonucleotide.
Pre-bantam was generated by T7 transcription, as described previously (Fukunaga et al., 2012) . Streptavidine-binding-peptide (SBP)-tagged Dcr-1 was expressed in S2 cells and purified as described with some modifications (Tsutsumi et al., 2011) : Briefly, S2 cells stably expressing SBP-Dcr-1 were lysed two times in two cell-pellet volumes of 1 x Lysis-IP buffer, added to 40 µl Streptavidin Sepharose High Performance (GE healthcare) and rotated at 4˚C for 3 h. Beads were washed five times with 1 x Lysis-IP buffer containing 0.5 M NaCl, and three times with 1 x Lysis-IP buffer.
Expression and purification of tagged proteins
SBP-Dcr-1 was eluted two times in 50 µl 1 x Lysis-IP buffer containing 5 mM biotin, pH 8.0, 50% Glycerol, and 0.01% BSA.
In vitro tailing assays
In vitro tailing assays were performed using 10 nM RNA and 1 µl immunopurified FLAG-Tailor under the conditions used for in vitro RNAi assays (Haley et al., 2003; Ameres et al., 2010) except for omitting the ATPregeneration system and ATP. rNTPs were added as indicated at a final concentration of 500 µM. A typical tailing reaction had a total volume of 10 µl consisting of 1 µl 100 nM RNA, 1 µl H2O, 3 µl 40 x reaction mix (20 mM DTT, 
In vitro dicing assays
Freshly purified, SBP-tagged Dcr-1 was incubated with 10 nM 5ʹ′-32 P-radiolabeled pre-miRNA under standard RNAi conditions (Haley et al., 2003; Ameres et al., 2010) for the indicated times, as described previously (Han et al., 2011 Table S2 for primer sequences). PCR products were gel purified and subjected to TOPO-TA cloning. ~100 colonies were picked, plasmids were prepared and subjected to Sanger sequencing. Mixed clones were excluded from the analysis.
Library Construction for High-Throughput Sequencing
Small RNA and pre-miRNA libraries:
Libraries were constructed as described in previously with the following modifications (Ameres et al., 2010) : Briefly, 20 µg total RNA were resolved on a 15 %denaturing polyacrylamide gel and 18-30 nt (small RNA sequencing) or 40-100 nt (pre-miRNA sequencing) RNAs were extracted and eluted from the gel.
Small RNA samples were depleted of 2SrRNA as described (Seitz et al., 2008) .
Small RNAs were ligated to 3' and 5' adapters containing 4 random nucleotides at the ligation interface to minimize ligation bias (Jayaprakash et al., 2011 ) (see Table S2 for adapter sequences). Ligation products were reverse transcribed using SuperScript III Reverse Transcriptase (Invitrogen) and cDNA samples were PCR amplified using KAPA Real-Time Library Amplification Kit (PeqLab).
Amplified cDNA was purified on 2 % agarose gels, followed by library quality control and high-throughput sequencing on a HiSeq 2000 instrument (Illumina) (SR50 for small RNA libraries and SR100 for pre-miRNA libraries) performed by the CSF NextGen Sequencing facility.
Libraries of in vitro tailing assays:
The substrate RNA used in the in vitro tailing assay was identical to the 5ʹ′ adaptor used in small RNA library constructions (for sequence see Table S2 ).
Upon in vitro tailing assays, the product was gel-purified and subjected to 3ʹ′ adapter ligation, as described for small RNA cloning (see above 
Bioinformatics analyses
Small RNA-and pre-miRNA-library reads were recovered by adapter clipping:
The adapter was cut once with cutadapt v1.2.1 (Martin, 2011) . The random 4mers on the 5ʹ′and 3ʹ′ ends of recovered reads were removed with fastx_trimmer from the fastx-toolkit v0.0.13 (http://hannonlab.cshl.edu/ fastx_toolkit/). Processed reads were size-selected (i.e. 18-30 nt for small RNA libraries and >40 nt for pre-miRNA libraries). The algorithm for extracting genome-matching and prefixmatching reads for small RNA-and pre-miRNA-sequencing datasets was essentially as described with the following exceptions (Ameres et al., 2010) : The original data structure implemented (i.e., the suffix tree) was replaced with a compressed index based on the Burrow-Wheeler transform, namely the FM index (Ferragina and Manzini, 2005) . The FM-index data structure was used to find the occurrence of the exact and near-exact substrings for the prefix of reads.
Once a set of the possible occurrence of the prefix was located, all their suffixes were checked for non-templated nucleotides. This was achieved by backtracking to the previous position according to the FM-index to efficiently enumerated all these prefix matches. A filtering step to remove reads with poor Phred score at the 3' end was applied to gain more confidence on the tails identified. Note that alignments with mismatches in the seed and the middle portion were discarded.
BEDtools (Quinlan and Hall, 2010 ) was used to annotated miRNAs according to the coordinates of the occurrences. The statistic summary of tails of each miRNA species was generated by shell scripts (detailed method will be published elsewhere). To counteract internal mismatches, aligned reads were filtered out if their ratios of tail length to sequence length were above 0.12 for miRNAs and 0.05 for pre-miRNA. For analysis of pre-miRNA sequencing (Fig. 5A-D) , datasets derived from untreated and control dsRNA treated (i.e. dsGFP and dsLUC) samples were pooled. For analysis of CG1091-depletion in vivo, the two different CG1091 c4 alleles, which produced similar phenotypes (see Fig. S2B ), were merged in Fig. 2F to I. For small RNA sequencing datasets only miRNAs with an abundance of >100 ppm were considered.
For in vitro tailing libraries, 3ʹ′ adaptor sequences were clipped (see above) and
only reads that contained ≥ 4 nt remaining sequence and no ambiguous nucleotide were considered further (see Fig. S6H for sequencing statistics). In the remaining sequence the first 4 nt were considered as substrates and any following nucleotides represented the tail. Since the input sample was not expected to contain tailed substrates it was used to train a model of maximal fractions of tail contamination (see Fig. S5H ). The total counts (c) of each substrate (s) and the counts of a substrate with a specific tail of length (l) greater than zero nt were computed. The maximal tailing fraction (f reference ) over all substrates was computed for each tail length: Analysis of poly(A)-selected total RNA libraries was performed as follows: The strand specific reads were screened for ribosomal RNA by aligning with BWA (v0.6.1) against known rRNA sequences (RefSeq) (Li and Durbin, 2009 ). The rRNA subtracted reads were aligned with TopHat (v1.4.1) against the Drosophila melanogaster genome (FlyBase r5.44) and a maxiumum of 6 missmatches (Trapnell et al., 2009) . Introns between 20-150,000 bp were allowed, based on FlyBase statistics. Maximum multi-hits was set to 1 and InDels, as well as Microexon-search was enabled. Additionally, a gene model was provided as GTF (FlyBase r5.44). snRNA, rRNA, tRNA, snoRNA and pseudogenes were masked for downstream analysis. Aligned reads were subjected to FPKM estimation with Cufflinks (v1.3.0) (Trapnell et al., 2010; Roberts et al., 2011) . At this step, bias detection and correction was performed. Furthermore, only those fragments compatible with FlyBase annotation (r5.44) were allowed and counted towards the number of mapped hits used in the FPKM denominator. The aligned reads were counted with HTSeq (0.6.1p1) and the polyA containing transcripts were subjected to differential expression analysis with DESeq (v1.10.1) (Anders and 
